Fanpage: Luyén thi Bai hoc 2023
CHU DE 2: BAT PHUONG TRINH MU

LY THUYET

1. Dinh nghia:
e Bit phuong trinh mil co ban c¢6 dang a* > b (hodc a* >b, a* <b,a* <b)v6i a>0,a#1.

Phan Nhat Uinh

2. Dinh li, quy tac:

Ta xét bat phuong trinh dang a* > b.

e Néu b<0 thi bit phuong trinh vo nghiém.

e Néu b>0 thi bat phuong trinh twong duong véi .a* > a
=  Véi a>1 thi nghiém cua bt phuong trinh 1a x > log, b (Hinh 1).

log, b

= V6i 0<a<1 thi nghiém cia bat phuong trinh 13 x < log, b (hinh 2).
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Hinh 1. Hinh 2.
e Két luan: Tap nghiém cua bit phuong trinh a* > b duoc cho boi bang sau:
o Tap nghiém
a>1 O<a<l1
b<0 R R
b>0 (logu b; +oo) (—oo; logub)

3. Phwong phap dwa vé ciing co sd
e Néu gip bit phwong trinh a’ ® > 250 thi xét hai truong hop:
» Truong hep 1: Néu a >1 thi bit phuong trinh 2/ > ) & f(x) > g(x).
» Truong hop 2: Néu 0<a<1 thi bit phuong trinh o™ > 2#¥) & f(x)<g(x).
4. Phuong phap dat 4n phu
e Ta thudng gip cac dang: m.a”’ © 410" 4 p>0,(1).
= DPitt=a"", t>0 duapt (1) vé dang phuong trinh bac 2: mt* +nt+p>0.
=  Giai bt phuong trinh tim nghiém ¢ va kiém tra diéu kién t > 0 sau d6 tim nghiém x.

. m.af(x)+n.bf(x)+p>0,trongd(’) ab=1.Dat tzaf(x), t>0,suyra p' :%.

£(x)
o4 n.(a.b)f(x) +pb* ™ > 0. Chia hai vé cho b va dat (gj =t>0.
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5. Phuwong phap ham sé, danh gia
e Dinh nghia
= Hamsd f dwoc goi la dong bién trén K khi va chi khi Vu,0e(a;b);u<v= f(u)< f(v).
* Hamsd f dugc goila nghich bién trén (;b) khi va chikhi Vu,ve(a;b);u<v= f(u)> f(v)
e Dinhli, quy tac:
* Tinhchat1.Néuhamsd f dongbién trén khoang (a;b) thi Vu,ve(a;b); f(u)> f(v)u>q
= Néuhamsd f nghich bién trén khodng (a;b) thi Vu,0e(a;b); f(u)> f(v) = u<wv.
= Tinh ch4t2. Néuhamsd f dong bién trén doan [a;b] thi min f(x)=f(a) va max f(x)=f(b
= Néuhamsd f nghich bién trén doan [a;b] thi min f(x)=f(b) va max f(x)= f(a).
¢ Nhan xét
= Khi bai toén yéu tim tham s6 m d¢é bat phuong trinh m > f(x) (hodc m < f(x)) cé nghi¢m
diing voi moi x e D thi m >max f(x) (hoge m<min f(x)) .
= Khi bai todn yéu tim tham s6 m dé bat phuong trinh m > f(x) (hodic m< f(x)) c6 nghiém

voimoi x e D thi m < mgxf(x) (hodc m > mgnf(x)) :
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VI DU MINH HOA

VI DU 1. Giai c4c bét phuong trinh sau:

2) Gj > 32, b) (%j S 3, 0 (g) S [gj -

X

3" -2

d) 27 +271 <3 437", e) <3. f) 117 > 117

Loi giai

x x -5
a) Taco: 1 >32 & 1 > 1 S x<-5
2 2 2

Vay tap nghiém cua bt phuong trinh 13 S = (—oo; —5) .
b) Diéu kién: x = -1

1y = oy 2x 2x 1
—| >3 &I >3 o 2x>—o ——+2x<0=2x| —+1 |<0
9 x+1 x+1 x+1

2x(x+2) x <=2
o>——<0s
x+1 -1<x<0

Vay tap nghiém ciia bat phuong trinh 1 S = (—00; —2) ) (—1;0) .
x?—x+1 5 2x-1
c) Tacé:(;j >(;J Sx’—x+1<2x-1ox*-3x+2<0=1<x<?2
Vy tap nghiém cua bt phuong trinh 1a S =(1;2).
L. AX x+1 X x-1 x 4 x : 9
d Tacd:2"+2" <3"+3" < 3.2 35.3 S| = ZZCMCZZ

Vay tap nghiém ciia bat phuong trinh 1 S = (1,'2) .

3" 3*-3 3*>3 x>1
< >0
3 -2 3*-2

3 =
3" <2 x <log,?2

Vay tap nghiém ciia bat phuong trinh 1a S = (—oo;log3 2) u(l; +oo) .

x<0
{x+6>0 -6<x<0
f) Taco: 117 >11° 117 211" o Jx+62x = >o_ ol (x>0 o -6<x<3
r= —2<x<3
xX+62>x°

Vay tap nghiém ciia bat phuong trinh 1 S = [—6;3] .
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VI DU 2. Giai céc bét phuong trinh sau:
1 1
<
3 +5 3" -1

a) 16" —4" -6 <0. b) 4 =327 +2>0 c)

d) 2°+45 -4<10". )2V — 2tV <1

f) Tim cac gia tri cua tham s6 m dé bat phuong trinh: 9"+(m—1).3"+m>0 nghiém dang

Vx>1.

Loi giai
a) bat t =4* (+>0), khi d6 bat phuwong trinh di cho tuong duong véi
t?-t-6<0<-2<t<3<0<t<3<x<log,3

Vay tAp nghiém ctia bat phuong trinh 1 . S = (—o0;log, 3] .

. ! 2 >2 >1
b) Ta co: 4x—3.2*+2>0©{ c{x

2 <1 x<0

Vy tap nghiém cua bat phuong trinh 13 S =(—o0;0) U (1;+00).

¢) bat t =3"(t>0), khi d6 bat phuong trinh d cho twong dwong véi

1 1 3t-1>0 1
—< = & —<t<3s -1<x<1.
t+5 3t-1 3t-1<t+5 3

Vay tap nghiém cua bat phuong trinh 13 S = (—1;1] .

d) Tacod: 2 +4.5° -4 <10" < 2" —10" +4.5" —4<0@2X(1—5X)—4(1—5X)<0

(1-5"<0 [[5">1
2" —4>0 2* >4 x>2
<:>(1—5")(2"—4)<0<:> & IS
1-5*>0 5" <1 x<0
2" -4 <0 2" <4

Vay tap nghiém ctia bat phuong trinh 14 S = (—00;0) ) (2; +<>O) :

e) biéu kién: x>0

Ta co: 2J;—2”;<1c>2&—%<1 (2).Pat t=2".Dox20=>1
2X

t>1

t>1 N

(2)eq 2 ef, ©1<t<2e1<2% <2 0<x<1
t=T <1 [ -t-2<0

f) bit log 3-log 3<0< bat phuong trinh

3 log, x.(log3 X — 1) log,x>1 |x>3

2

da cho thanh: #* +(m—1).t+m >0 nghiém dung Vt>3 < tt .
+

> —m nghiém ding V¢ >3

: 2
Xéthamso g(t)=t-2+——,Vt>3,¢'(t)=1-
8(t) ] g'(t) )

>0,Vt>3.

2
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Al A3 a. 3 3
. Yéu cau bai toan tuong duong —m < 5 oSm=>——.

Ham sb dong bién trén [3; +oo) va g(?)) = >

N |

viDU 3.
a) Giai bat phuong trinh 3.2% +7.5° > 49.10* -2
b) Tim tit ca cic gia tri ciia m dé bat phuong trinh m.4* + (m —1).2°2 + m—1>0 nghiém ding voéi
moi Vxe R,
¢) Cho bat phuong trinh 4° —2018m.2*" +3-1009m <0 . Tim gia tri nguyén duong nhé nhit cua

tham s6 m dé bat phuong trinh di cho c6 nghiém 1a?

Loi giai
1 1 1

a) Taco 3.2"+7.5">49.10"—2<:>w>49<:>3. | +7|=| +2.|—| >49
10" 5 2 10

Xét ham s6 f(x)=3.(%j +7.Gj +2.[%j ,VxeR

Mit  khac: f'(x)=3. 1 In 1 +7. 1 In 1 +2. L In 1 <0,VxeR= Ham sb
5 5 2 2 10 10

f (t) nghich bién trén R
Mitkhéc f(-1)=49 = f(x)> f(-1) < x<-1
Vay nghiém cua bt phuong trinh 13 x < -1,
b) Taco: m4* +(m—-1).2"2+m-1>0<m s 22 +1 (1)
4" +42" +1
4t +1
t*+4t+1

£ =2t

LVt e (040) 06 f() =2 <0, € (04) = Ham 56
£ 44t +1 (t2+4t+1)

Djt 2* =t,¢t > 0= Bat phuong trinh (1) < m >
Xét ham sb f(t)=

f(t) nghich bién trén khoang (0;+ ). Ta c6 bang bién thién

t 0 +0

1

/(1) \

Tirdé taco 0< f(t)<1,Vte(0;+)

Dé (1) nghiém dung v6i moi x thude tap R thi m>1.

c) batt=2" (t>0)

t* +3
t+1

Khi d6 bat phuong trinh tr thanh 2 —1009mt + 3 —1009m < 0 < 1009m >
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#+3

2 —
Xét ham sb f(t) =~ _bxaes
+

(t+1)
t=1
t=-3<0 (L)

,Vte (0;+oo) co f’(t)

Giai phuong trinh: f'(t)=0< £ +2t-3=0< {

Ta c6 bang bién thién:

+o0

Bit phuong trinh ¢6 nghiém khi 1009m > gur} f (t) =2 m>

Vay m =1 1a s6 nguyén duong nho nhit théa yéu cau bai toan.
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BKT PHUONG TRINH LOGARIT

1. Dinh nghia:
e Bit phuong trinh 16garit don gian c¢6 dang log x>b (hodc log, x>b,log, x<b,log x<b)
vol a>0,a=1.
2. Pinh li, quy tac:
e Ta xét bat phuong trinh dang log x>b.
= Néu a>1thi log x>b< x>a’(Hinh 1).
= Néu O<a<1 thi log x>b < 0<x<a(Hinh 2).

Hinh 1. Hinh 2.
o Két luan: Tap nghiém cua bat phuong trinh log x >b dugc cho boi bang sau:
log, x>b Tap nghiém
a>1 0<a<l1
x>a O<x<a’

3. Phuwong phap dwa vé ciing co sd

e Néu gdp bat phuong trinh log, f(x)>1log, g(x) thi xét hai truong hop:
g(x)>0
f(x)>8(x)
f(x)>0

f(x)<g(x)

=  Truwdng hop 1. Néu a > 1 thi bat phuong trinh < {

=  Trudng hop 2. Néu 0 <a <1 thi bit phuong trinh < {

4. Phuong phap dit 4n phu
e Néu gdp bat phuong trinh m.log? f(x)+nlog, f(x)+p>0,(1)
* Dit t=log, f(x), dua (1) vé dang mt® +nt+p>0; giai tim ¢ tir d6 tim nghiém x .
5. Ngoai ra, ching ta con cé thé sir dung linh hoat cac quy tic vé ham sd, phuong phap danh gia da néu

& bai phuong trinh mil, phuong trinh logarit va bat phuong trinh mil. Viéc sir dung da dang céc
phuong phap s& gilp cac em ti uu hoa cac bai toan tré nén don gian va dé dang hon.
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VI DU MINH HOA

VI DU 1. Giai c4c bét phuong trinh sau:

a) log0l4(5x+2)>10g0/4(3x+6). b) 1+log, (x—2)>log2 (x2 —3x+2).
C) 2log, Vx+1 SZ—logZ(x—Z). d) logz(x2 —x—2)210g0/5(x—1)+1.

e) log, (log2 (Zx —1)) >0.
2

Loi gidi
A 2
a) biéu kién: x > s
Taco: log, ,(5x+2)>log, ,(3x+6) <> 5x+2<3x+6. = 2x <4< x<2

Két hop voi diéu kién, ta co tap nghiém cia bat phuong trinh la: S = (—% ;2) .

log, (x2 —3x+2)—10g2 (x—2) <1

b) Ta c6: 1+log2(x—2)>log2(x2—3x+2) <:>{
x>2

- {10(@52 (x—l) <1

) <2< x<3. Vay tap nghiém cta bit phuwong trinh da cho 1a S = (2;3).
x>

x+1>0
c) Taco: 2log, Vx+1 SZ—logz(x—Z)Q x—2>0
log, (x+1)+log2 (x—2)£2

x>2 x>2 x>2
= = = <2<x<3
(x+1)(x—2)<4 7 |x*-x-6<0  |-2<x<3

Vay tap nghiém cuia bat phuong trinh da cho 1a S = (2;3].

d) Piéu kién : x > 2

log, (x2 —x —2) >log, ,(x—1)+1< log, [(x2 —x —2)(x —1)} >1
1-2<x<0

x21+\/5

Vay tap nghiém ciia bit phuong trinh di cho 1a S = [1 - \/E;OJ u[l + \/E,' +oo) :

<:>(x2—x—2)(x—1)—220<:>x3—2x2—x20<:{

. 2x-1>0
e) bicu kién: S x>1.
log,(2x-1)>0

Taco: log, (log2 (2x—1)) >0 < log, (log2 (2x—1)) >log, 1
2 2 2
- {1og2(2x—1) <1 @{0< 2x-1<2

c>1<x<§.
log,(2x-1)>0 2x-1>1 2

Véy tap nghiém ctia bt phuong trinh d cho 1a S = (1;%) .
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VI DU 2. Giai céc bét phuong trinh sau:
a) log? , x—5log,,x<—6. b) log.3-log. 3<0.

3

1
¢) 28 _10x 5 43> 0.

Loi giai
a) bidu kién: x >0

log§,2—510g0,2x<—6<:>2<log0l2x<3©é<x<£

b) Diéu kién: x>0;x#1,x=3

[10g3x<oc{0<x<1

log 3—-log 3<0<
8 B x>3

3 log, x.(log3 x—l)

c) bidu kién: x>0 (*). Pat u= log, x = x =2"

log,x>1

Bit phuong trinh da cho tré thanh 2" —10(2” )_u +3>0a2" - 19 +3>0 (1)

2M

t<-5 (1 u>1
O _

t>2

2 >2<:>u2>1<:{
u<l

Dat t=2", t>1. (1):>t2+3t—10>0<:{

Véi u>1=log,x>1=x>2
Véi u<—1:>10g2x<—1:>x<%

Két hop diéu kién (*), ta dugc nghiém cua bat phuong trinh da cho 1a x > 2 hodc 0<x < % :

viDU 3.

. ) R 1
a) Tim so6 nghiém cua phuong trinh log, (\/x -2+ 4) < loga( + SJ.
Vx-1

b) Co tat ca bao nhiéu cip sb thuc (x;y) thoa man dong thoi hai diéu kién

3‘x2_2x—3‘—log35 _ 5—(y+4)
2
4|y|—|y—1|+(y+3) <8
¢) C6 bao nhiéu sé nguyén duong m trong doan [—2018 ;2018] sao cho bt phuong trinh

logx

(10x)"" 10 >10

Elogx
107" dling v6i moi x €(1;100).

Loi gidi
x—-220

a) Diéu kién xac dinh: oSx>2
x—=1>0

VT =log, (Vx—2+4)>log, (4)=2.

Tacd x>2=x-121<
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+8Jslog39:2

1
VP =lo
6| 7=

vr=2 |V¥72=0
Suyra VT >22>VP. Do d6 phuong trinh c6 nghiém khi {VP 5 = 1 . Sx=2
-1

Vay x =2 1a nghiém duy nhét.
3‘x2_2x—3‘—10g35 _ 5_(y+4) (1)

b) ,
4|y|—|y—1|+(y+3) <8 (2)

—2x—3‘

Bién doi phuong trinh (1) ta dwoc 3" =577

72x—3‘

Do \xz—zx—3\zo,VxeR:3"‘2 >1,VxeR=5"? 21 —y-320y<-3

Véi y < -3, ta co bat phuong trinh (2)<:>—4y+y—1+(y+3)2 <8y +3y<0ey>-3

:>y=—3:>‘x2—2x—3‘=0<:>[x:_1.
x=3

Vay c6 hai cap (x;y) thoa man (3;—3),(—1;—3).

logx

11
C) (1Ox)m+7 >1010%" o [m + lol%j(logx + 1) > %logx
= (logx+10m)(logx+1)—1llogx >0 10111(10gx+1)+10g2 x—-10logx >0

_ 2
Do x (1;100) = logx €(0;2) 10m(logx+1)+log2x—lOlongO<:>10m21010gx log x

logx+1

bat t=logx, te (0;2) . Xét ham sd f(t) = 1(Zt+—1t2 ,Vte (0;2)

_10-2t-#

Pao ham: f’(t) (t+1)2

>0Vte (0;2) = Ham s6 f(t) dong bién trén R

Dodo f(0)< (1)< (2) =0 (1) <2

10logx —log® x 8

bé 10m > dung véi moi xe(l;lOO) thi 10m2%:m>—

logx+1 15

Do d6 m e {% ;2018} hay ¢4 2018 s6 thoa mén.
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